New laws regulating the use of genetically modified organisms have recently been enacted in Japan, and there were many stakeholders involved in the development of this policy. Our review of the history and the debates held in the course of policy development regarding genetically modified organisms in Japan shows that the current regulatory system was developed taking past national and international regulatory contexts into consideration. The turning point in Japanese policy-making occurred early in this decade, at which time public engagement became an important theme. However, our review also demonstrates that this public engagement did not impact on policies, and that a discussion on how best to evaluate public engagement on policy-making in Japan is still required.
Introduction
After the establishment of a genetic modification (GM) technique in 1973, GM techniques became an essential technique in the life sciences arena and the use of genetically modified organisms (GMOs) has spread rapidly ever since. As of the mid-1990s, the commercial cultivation of GM crops has become increasingly important.
James (2007) tells us that the International Service for the Acquisition of Agri-Biotech
Applications reported that the cultivation of GM crops -currently cultivated on approximately 100 million hectares in 22 countries-is increasing rapidly. Although Europeans tend to acknowledge the usefulness of GMOs, their application, particularly to comestibles, continues to elicit a negative response from the public (Bredahl 1999; Gaskel et al. 2000 Gaskel et al. , 2006 .
In Japan, the Ministry of Health, Labor, and Welfare (MHLW) had, by February 2008, authorized the introduction of 88 GM food products and 14 GM additives. In addition, the sale of comestibles derived from GM techniques, cloning, and cell fusion, increased more than 10 times between (METI, 2006 .
The increased use of GMOs in general, and the rapid spread of GM comestibles in particular, has prompted public unease in Japan and led to controversy regarding potential adverse effects on human health, on the environment, on the economy. Ethics and religious issues were also raised (Uzogara 2000 , Jo et al. 2003 . Several surveys
The dearth of knowledge regarding the history and content of the Cartagena Domestic Law, the Food Safety Basic Law, and other related laws and guidelines led us to investigate the history and the content of debates of the current Japanese regulatory system concerning GMOs through a review of conference minutes (see TABLE. 1 for a list of the relevant agencies). FIGURE. 1 it to be inserted here 3.
History of Japanese policy-development concerning GMOs
In this section, we briefly describe the history of Japanese laws regulating the use of
GMOs (FIGURES 2 & 3).
The early 1970s saw the beginnings of political discussion focused on life-sciences in Japan (Saito 1995 
FIGURE. 2. to be inserted here
In the late 1990s, the use of GM comestibles and GM animal feed raised many controversies as well as giving rise to legal changes in Japan. As a result, the Guidelines for Foods and Food Additives Produced by the recombinant DNA Techniques was enacted by MHW. The first evaluation of the safety of GM foods was conducted by the MHW in 1996 although initial safety assessments were voluntary. By the end of the decade, there were demands for the mandatory testing and labeling of GM foods by consumer organizations and the public (Ichikawa 2002, Sasa and Watanabe 2006) . In response, political debates regarding the mandatory safety testing and labeling of GM foods began (Uozum 1999 , Saegusa 1999a , 1999b . By 2001, safety testing and labeling of GM foods and feeds became mandatory; enforcement came through a revision of the Food Sanitation Law, the Law Concerning Standardization and Proper
Labeling of Agricultural and Forestry Products (JAS Law) (Hino 2002) , and the Feed Safety Law ). In the same year, the first incidence of mad cow disease -or BSE -in Japan severely damaged the public's trust in the government's ability to ensure food safety, as had happened already in Europe ( In preparation for the enactment of the Cartagena Domestic Law, the Food Safety Basic Law, and related guidelines, debates concerning public engagement were also held. This was an important change in the policy development of Japanese science and technology because few such discussions had occurred previously. Despite this recognition of the importance of public engagement in biotechnology policy development, however, there is still a lack of public involvement. Jasanoff, for example, (2005) has referred to the incomplete democratic politics of biotechnology over the last 30 years or so in terms of the relations among science, state, and society.
In the following subsequent sections, typical debates concerning public engagement on Japanese policy-making concerning GMOs are described and examined.
4.
Debates on public engagement during policy-making concerning GMOs in Japan
In the food safety debates in Japanese ministries before 2001, issues of public engagement in policy development were seldom discussed. As one example, in the discussion of MHW from 1997-2001, only a few panels referred to two-way communication, and their opinions were not taken up as serious discussion topics.
When public engagement was discussed, it was often in the context of risk analysis.
In contrast, debates on the enactment of the Cartagena Domestic Law and safety evaluation standards for GM foods saw two-way communication and public engagement in policy-making becoming important themes. These debates were held by the expert committees of the relevant Japanese ministries. Sub-committees which discussed these laws are shown in It is important to encourage mutual exchanges of information regarding the results of risk evaluations between the public and experts (Scientist/4).
Since risk-communication is an important process in risk evaluation, the information disclosure and the transparency of procedures are essential. In particular, it is necessary to disclose how the results of risk evaluations were obtained. It is also necessary to make every effort to provide plain explanations and to encourage stakeholders to participate in mutual dialogue, so that non-experts can understand the results of risk evaluations (Consumer organization representative/4). 
Japanese public engagement during policy-making concerning GMOs
In Japanese policy-making concerning GMOs, the collection of public comment, public meetings, information disclosure, and consensus conferences are the major activities.
Concerning collection of public comment, an Administrative Procedure Law enacted in 1993 mandated the collection of public comment in Japanese policy-making.
As a result, collection of public comments is conducted often.
In the course of enacting the current regulatory system on GMOs in Japan, the importance of collecting public comment was often emphasized as follows:
The process of collecting public comments is essential to reinforce the social trust and scientific validity of [risk] evaluations (Sociologists/4).
Collecting public comments concerning GMOs should be carried out (Company staff/ 5).
Public comment was thought to be necessary to retain social trust and maintain fairness in these discussions. Although there was a general consensus among the participants that the collection of public comment was an essential procedure in policy development, some pointed to negative aspects of the task.
Although I often dutifully submit public comments, it appears that governmental responses are often generated in a cut-and-paste fashion so that we tend to lose the motivation to submit our opinions (Consumer organization representative/3).
Although we submitted the opinions of the public and experts not involved in policy-making decisions, the respondents felt that their opinions were ignored in the process of policy-making. This led to distrust in prior risk evaluations (Sociologists/4).
These statements are indicative of general concerns that policy decisions inadequately reflect public comment and that this opinion has little impact on Japanese science and technology policy development. This problem is evident in the contexts of other public engagement in science and technology policy in Japan such as consensus conferences (Nishizawa 2005) .
In Japan, a consensus conference on GM crops was convened in intention has yet to be translated into reality. Consequently, a lack of input by the public into policy decisions constitutes a common weakness in Japanese science and technology policy-making.
The current Japanese laws regulating the use of GMOs also require mutual exchanges with farmers and the public. Therefore, both national research institutes on GMOs and related administrations (e.g. FSC-RCEC) conducted many public meetings featuring question-and-answer sessions. However, the main participants in these meetings were local policy-makers, company staff, and journalists and the meetings became little more than an opportunity to collect information. As a result, they functioned as one-way communication systems. In addition, the low attendance rate by farmers, members of the affected communities, and consumers has been a serious common problem by the present. Rowe and Frewer (2000) suggested that transparency is one of the important criteria for evaluation of public engagement. They pointed out the importance of the public's ability to see the process of policy-making. The disclosure of scientific facts is also important. In Japan, the sharing of basic information was regarded as one of the most important elements of effective two-way communication (RECRBP, 2002) . Thus there have been many debates in Japan emphasizing the importance of the information disclosure during the policy-making process. At the same time, the dearth of information disclosure in the past was criticized, and the importance of quality of information was stressed:
I think that the biggest reason for the current distrust of the public in the government is attributable to poor information disclosure in past public communications and policy-making (Local government officers/3).
Selection of the information to be disclosed and attention to its quality and transparency are essential prerequisites for appropriate information disclosure (Consumer organization representative/4).
Insufficient information disclosure is also reportedly a major problem in Japanese public engagements involving biotechnology (RECRBP 2002 , Watanabe et al. 2005 , STAFF 2006 , and has resulted in damage to the public's faith with respect to the transparency of debates on risk evaluation, as well as a loss of trust in scientists, policy-makers, and other experts. For information disclosure to be effective, there must be sufficient information and this should be readily accessible. This point has also been taken up as an important issue in several public engagements like consensus conferences (Einsiedel et al. 2001 , Kobayashi 2004 . Differences in both the needs and backgrounds of people who receive the information must also be considered.
Discussion
In this paper, the history of Japanese policies on GMO has been outlined. It can be seen that the current Japanese policy-making on GMOs has been developed based on careful discussions on the relationship between national and international contexts in the past.
It was shown that two-way communication among the various stakeholders came to be one of the most important themes of the Japanese current science and technology policy. This is the most obvious change in the Japanese science and technology policy-making over the last few years. Kiba (2000) It appears that one of the reasons why public engagement does not impact on policy is the lack of a system for evaluation of the outcomes of public engagement. To address inadequate inclusion of public concerns in policy development, the role and evaluation of public engagement need to be assessed. Outside Japan, this topic has been addressed both theoretically and practically and remains a key issue. Frewer (2000, 2004) discussed criteria for evaluation of the effectiveness of public engagement focusing on specific examples Frewer 2005) . This is also important in the context of Japanese science and technology policy-making. The effectiveness of public engagement should be examined and discussions on a framework of evaluation are needed.
There is other possibility for further research. It would be interesting to analyze discussions on risk evaluation regarding GM foods safety and environmental effects of field testing of GM crops (e.g., Nora and Sheldon, 2003) . Although Japan has, like Europe, a strict regulatory system for GM foods, Japan is also very active when it comes to authorizing the safety of such foods (Matsuo 2008) . This is one of the most interesting features of the Japanese situation concerning GMOs. In addition, field tests of GM crops have been conducted and these tests have become a hot topic for the media. 
Conclusion
This paper argues that the turning point for Japanese policy-making on GMOs occurred in around 2001 and that after that date, debates on the desirability of public engagement were included in the development of policies promulgated by the Japanese science and technology agencies. The importance of public engagement in policy development is now accepted by experts involved in policy-making. However, many problems remain with respect to public engagement in GMO issues. One of the most significant problems is the absence of the adequate reflection of public engagement in policy-making and this still needs to be addressed. Further debate regarding the validity, evaluation, and importance of public engagement is also needed. 
